Single stranded DNA binding protein from human malarial parasite Plasmodium falciparum is encoded in the nucleus and targeted to the apicoplast" by Prusty D et al. Supplementary figure legends. Supplementary fig. 1. (A) Immunodepletion assay to show the specificity of anti-PfSSB sera. Anti-PfSSB sera were incubated with either glutathione S-transferase (GST) protein containing Glutathione sepharose 4B beads or GST-PfSSB fusion protein bound Glutathione sepharose 4B beads (I) over night at 4 0 C. GST-PfSSB immunodepleted sera were further immunodepleted several hours using fresh GST-PfSSB protein (II). Untreated sera were used as control. Western blot analysis was performed using four different strips (1-4) containing equal amount of parasite lysate in the presence of nondepleted or GST-depleted or GST-PfSSB depleted sera (I and II). The results indicate the presence of a very strong band corresponding to PfSSB in non-depleted or GST-depleted sera treated lanes (1-2). The intensity of this band reduced significantly in the GST-PfSSB immunodepleted sera (I and II) treated lanes (3-4). The same blots were treated with antibodies against PfActin as loading control. The intensity of PfActin bands were similar in all the lanes. These results indicate the specificity of the PfSSB antibodies. '*' indicates the unprocessed form of PfSSB. (B) Homology modeling of he tetrameric form of the oligonucleotide binding domain of PfSSB along with two stretches of single strand DNA (chains A and B).
In the presence of immune sera, a specific supershifted band (as indicated by arrowhead) was observed (lanes 4-7) and the intensity of the ssDNA-protein complex (*) decreased significantly with increasing concentration of immune sera. Moreover, at higher concentration of immune sera a higher molecular mass containing complex was formed that did not enter the gel (**). Free probes are shown at the end of the gel. At the very late schizont stage (~48 hours) ORC1 signal is drastically reduced suggesting degradation of PfORC1 at the very late stage of development. ORC1 degradation can be prevented by using MG132 as evidenced by the presence of ORC1 signal at the very late stage parasites in the presence of the drug. Drug was added after 40 hours in the synchronised parasites. DAPI shows the nuclei. (B) Western blot analysis was performed using lysate obtained from the parasites from second and third panel as shown in (A). A clear band corresponding to ORC1 was found in drug-treated sample compared to the untreated lane at the very late schizont stage suggesting that MG132 indeed inhibits ORC1 from degradation.
Materials and methods
Protein Purification: His 6 -PfSSB was expressed in BL21 codon plus bacterial strain in the presence of two antibiotics namely kanamycin (50µg/ml) and chloramphenicol (25µg/ml). The growing cultures at the log phase (O.D. ~0.4) were induced with 0.4 mM IPTG at 30 0 C for 6 hours. The cells were harvested and frozen at -80 0 C. The cells were further lysed at 4 0 C in lysis buffer [100mM NaHPO 4 , 50mM Tris-Cl (pH8.0), 300mM
NaCl, 10mM β-mercaptoethanol, 10mM imidazole, 100µM PMSF and protease inhibitor cocktail (Sigma)] in the presence of 1mg/ml chicken egg lysozyme (Sigma). Three bursts of sonication (30 seconds) to lysate were followed by addition of Triton X 100 at a concentration of 0.1% and rocking for 1 hour at 4 0 C. The supernatant was cleared by centrifugation at 12000xg for 30 minutes at 4 0 C and allowed to bind to Ni-NTA resin (Qiagen) for 1 hour. Three washes each of 15 minutes were given to the bound resin with the above lysis buffer containing 500 mM NaCl plus 30 mM imidazole. The protein was eluted with the elution buffer containing 500mM imidazole.
The protein was further purified through the heparin-sulphate column and finally dialyzed against buffer containing 50mM Tris-Cl (pH 7.5), 100mM KCl, 2mM EDTA, 10mM β-mercaptoethanol, 100µM PMSF and 10% glycerol. The protein was aliquoted, snap frozen and stored in -80 0 C.
For the purification of GST-PfSSB protein, ssb gene was amplified with primers (P1-P2) and the PCR product was cloned into pGEX 6p2 (Novagen) vector. BL21 codon plus comepetent cells were transformed with recombinant pGEX-PfSSB clone or pGEX 6p2 alone. Induction and harvesting were done in similar way as His-PfSSB purification.
Cells were lysed in lysis buffer containing 1X PBS, 10mM DTT, 2mM EDTA, 1mg/ml chicken egg lysozyme (Sigma) and 100µM PMSF. Three bursts of sonication (30 seconds) to lysate were followed by addition of Triton X 100 at a concentration of 0.1% and rocking for 1 hour at 4 0 C. Supernatant was collected by high-speed centrifugation and incubated with pre-equilibrated glutathione sepharose 4B beads at 4 0 C for 1 hour.
Unbound proteins were separated by centrifugation and bound beads were washed with lysis buffer containing 300mM NaCl. For immunodepletion assay, GST or GST-SSB proteins bound to GSH-agarose beads were further stored in 1XPBS at 4 0 C until they were used for immunodepletion assay. 
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Chromatin immunoprecipitation (ChIP) assay
Four culture flasks of late trophozoite and early schizont parasites were subjected to protein-DNA cross-linking using 1% formaldehyde at 37 0 C for 15 minutes. Parasites were collected by 0.05 % saponin lysis followed by two times washing with cold 1x PBS.
Parasite pellet was resuspended in 2 ml ChIP buffer [30mM Tris-HCl pH 8.0, 150mM NaCl, 1mM EDTA, 0.5% (v/v) Triton X 100, 1mM PMSF, 5µM Aprotinin and 10 µM Leupeptin)] and incubated at 4 0 C for 10 minutes. ChIP sample was sonicated nine times at 30% amplitude for 10 seconds each with one minute gap between sonications and centrifuged at 13000 rpm for 12 minutes at 4 0 C. Supernatant containing soluble chromatin was incubated with 100 µl Protein A sepharose beads (Sigma) for 2 hours at 4 0 C to pre-clear the ChIP sample. Sample was centrifuged at 3000 rpm for 2 minutes to pellet down the beads. The sample was equally divided into two eppendorf tubes followed by addition of 2 µl of pre-immune serum or anti-PfSSB serum, incubated overnight at 4 0 C with continuous mixing. Protein A sepharose beads (50 µl) was added to each tube and further incubated for 2 hours at 4 0 C. Beads were collected by centrifugation at 2000 rpm at 4 0 C for two minutes. Beads were washed twice with cold ChIP buffer, twice with 1X TE buffer and once with 1X TE buffer supplemented with 0.01% SDS. Immuno-precipitated chromatin was eluted with 100 µl of TE buffer having 1% SDS. Reverse cross-linking was done by keeping the eluted sample at 65 0 C for 6 hours. The sample was treated with Proteinase K (20 µg/ml) for 2h at 37 0 C. DNA was extracted with Phenol/chloroform/Isoamyl alcohol and finally precipitated by ethanol.
Precipitated DNA was resuspended in 20 µl 1xTE buffer. PCR amplification of 2.5 µl Pre-immune/immune sera immunoprecipitated DNA samples were performed with three set of primers (P4-P5), (P14-P15) and (P16-P17) specific for nuclear genes ssb, sir2 and orc5 respectively and with another three set of primers (P8-P9), (P10-P11) and (P12-P13) specific for the apicoplast genome (internal repeat region A, IRA; tufA and ori respectively). PCR products were further resolved in 1.5% agarose gel.
Complementation assay -plasmid bumping assay
For complementation assay, coding region of full length PfSSB or a DNA fragment without the extreme C-terminal 28 amino acid residues of PfSSB was amplified by PCR using respective primer sets (P1-P2 and P1-P3). The PCR products were subsequently cloned in plasmid pTRC (Sharma A et al., FEBS J., 2009 ). E. coli RDP317 strain (a kind gift from Dr Umesh Varshney, Indian Institute of Science, Bangalore, India) in which the chromosomal ssb gene is replaced by a kanamycin resistance (ssb::Kan) marker and harboring a support plasmid pRPZ150 (ColEl ori, TcR) coding wild-type SSB protein was transformed with the pTRC-PfSSB or pTRC-HpSSB (containing coding region of H. pylori SSB) or pTRC vector alone. Transformants were grown in the presence of ampicillin (100 µg/ml) and kanamycin (25 µg/ml) in four consecutive subcultures in 5 ml of LB media, and then streaked on plain LB agar plates. The isolated single colony from the streaked plate was patched on LB agar plates containing ampicillin alone (100 µg/ml) and on plates containing both tetracycline (25 µg/ml) and ampicillin (100 µg/ml). The 6 number of patches growing in both the plates was recorded and the plasmid replacement efficiency was calculated as a percentage. Because SSB is an essential protein, the original Tc R plasmid can be replaced by the incoming Amp R plasmid only when it complements the function of EcSSB in vivo. The conversion of Tc R strain into Tc S Amp R phenotype shows that the HpSSB complements the ssb mutant strain of E. coli. The complementation ability is analyzed in terms of the plasmid replacement efficacy of the E. coli mutant strain transformed with plasmid containing test genes. The pTRC-Ecssb was used as a positive control whereas pTRC vector alone was used as a negative control to assess the efficacy of the experiment. 
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